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Aniendm^ 

Pl ease amend the following paragraphs as indicated: 
on page 12, please replace paragraph [0020]: 

On page 1 P s competitive inhibition of 

[0028] Figure 7 is a dal yia F ^ 
hlgh affinity peptides to rhodopsm by fc^^n*— 
h nt- 0 rntrimeric Gt . 

on page 21, please replace paragraph [0053]: 

0 To produce very high affinity peptide GPCR blockers the 

or any othe r GPCR binding pep ■ ^ ^ ^ 

1 tie t pes of studies of G protein regions are coined 
£rom the typ SUDstlt uted peptide analogs to 

III:: I nlrstrnoLrai re.Uire.ents for interaction of 

des with GPCR. The following experimental systems are 
ILples of system which can be used to reoep o r 

oro tein interactions: (i) rhodopsin-transducm (Gat) ret 

, Mi, B-adrenergic receptor-Gas in C6 glioma cells, 
^ » 'itceptL-Gal in Chinese hamster ovary c^ 

^rons, ,v) muscarinic M2 receptor 

T^Tcells, and the like. Any GPCR or group of GPCR which 

ent or desired can be used to define the interaction 
convenient or ^ ^ of many metho ds to 

requirements rela tionship S in receptor binding 

T:ir: hi ^ -hods are contempiated for use in 

°LZ metis and may substitute for the particular methods of 

the exemplified embodiment. 
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on page 32, please replace paragraph [00641: 

0 one Pierre, EUSA, where ^ -r^th is 
orrelated with .Hinity, involve, fus.na the 

r^errori::;:::::: rr;rr 

wh.ch detects .e protein .ound to of 
• ^ ,«av Those samples with an au^^o- 
TtTei: wo -arc: deviations a b ove .aground may *e 
n id ed to contain high affinity Mndin, peptides. Any 
"I cut-off point ,ay *e used, depend!., on 

- — rrj= ;rr.^ — 

fuslon prot s n ^ d ^ ^^^^ using Mtive 

; 0 e p C t°iI lacl- ept.de fusron protern, or 

protein. Use of competitive E.1SA allows one to calculate !C 50 
values for the bindinc of individual fusion prote.n to the 
immobilized receptor. 

On page 35, please replace paragraph [0069] : 
[0 0691 Any method known in the art for selecting and 

-i -i-iKT-3-Hps for screening is 

... . ; — : iu. -u 

combinatorial library. P Uke , may be 

cMir^h as 6-turn mimetic libraries <inu 

rrasirrrr l*. — 

^^TnrtT^Chem. Brol. 2:363-37!. ^: Carre!! 

Tietze and Lieo, l,ulj- . 
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et al , Chen, Biol. 2:171-183, 1995; United States Patent No 
I 880,972, United States Patent No. 6,087,186 and United States 
Patent 6,184,223. Any of these libraries known in the art are 
suitable for screening as are random libraries or individual 
compounds. m general, hydrophilio compounds are preferred 
because they are more easily soluble, .ore easrly synthesized, 
and more easily compounded. Compounds having an average 
molecular weight of about 500 often are most useful, however, 
compounds outside this range, or even far outside this range so 
ma y be used. Generally, compounds having c logP scores of bout 
5 0 are preferred, however the methods are useful with all types 
o£ compounds. Simple filters like Lipinski' s "rule of ive 
have predictive value and may be used to improve the gu li Y 
leads discovered by this inventive strategy by using only hose 
small molecules which are bioavailable. See Liprnskx 
Adv. Drug Delivery Rev. 23:3-25, 1997. 

On pages 41-42, please replace paragraph [0083): 
[0083, Hurine leukemia virus IMLV) derived retroviral vectors 
are commonly used vehicles for stable delivery of therapeutic 
genes into endothelial cells. For the retrovirus stud.es m 
vivo, high affinity peptides subcloned into a replication- 
defectl ve murine Moloney retrovirus vector which rs 
and co-expresses GFP driven by an internal ribosomal entry site 
(IRES) from encephalomyocarditis virus (pTet-GFP) These 
Instructs may then be transiently transacted into producer line 
to generate cell-free titers of «MH-« ""^Zf^ ' 
If needed, a pantropic retroviral expression system (GP-293, 

Lntlh, which utili.es VSV-G, an envelope glycoprotein from the 
vesicular stomatitis virus, may be utilized to overcome , low 
transection efficiencies. By using this innovative cell based 
ge ne transfer method one can obtain stable, long-term, and 
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realized qene expression of the hi g h affinity C-terminal 

peptides . 

On page 50, please replace paragraph [0100]: 

,■ „f a biased peptide library has been 
10100! Construction of a biased P P 271;3 61-366, 
ascribed previously. Martin et a, , ^ C 

v, ^ ar ,i Meth. Enzymol. 267:171 iyi, 
1996; d f brar construction was pJ Sl« (see mure 2,. 

vector used for Horary o biased 
Thls vector had a linker sequence between the Lad and th 

!::r:rrr:rir:rir 

synthesized w it o ffiutagenesls rate leads to a 

Tsld rla sue, there is approbate, a 50% chance that 

anv of the 11 codons will be the appropriate amino acid and 

Y , , 0 » chance that it will be another amino acid. 

aP tI A random NNK .where » denotes A , C G 

^ 3ddltl : cor T, codons were synthesized at the 5- end 

or T and K denot s G or T, co ^ ^ _ uslng 

of the seance c m e t ^ ^ ^ 

this method, a library 9 constru cted 

5 ' -GAGGTGGTHNKWJKNNKNNKat caaggagaacctgaaggactgcggcct ct tcTAACTAA. 

H= A/C/G/T and K= G/T; SEQ ID NO: 140). 

replace paragraph [0111] *• 
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• • a i-liter spinner flask at 27°C for 25 

20 ug/ml gentamicin ma ThR / pB luebac recombinant 

Qfq re ii s were infected with tne iv 
hours. Sf9 ceiis we cultured at 27 C 

vir us at a -UPUC o £ i, . ecu" o ^- ^ 

bu£fered s ******* ^ * hand - heid 

Cells were then ta™^^ ^T^d for 20 seconds. The 

te ^ s tT^se dLeled aA.OOO « g - » — 
broken cells were tha t suspended m a 

The supernatant was discarded glycerol. 
buffe r consisting . : S; >- —^1; preparation ranged fro, 

= . r — r^r. 

^ The thrombin receptors were teste 
rintri-d J the native Cg-C terminal peptide using a 
Gq fusion protein. (Figure 7). 

On page 5B, rep— paragraph .0U21: ceUs 

[01121 *o«™™^^ZZ«croc* a «L«».«»->- » 

were placed into each of e 

P6Pt t id ; d o r P G r, NO-, was Prepared according to Example 

TZ i::nter Q s of library plasmid were added to theses 

■ h For the first round of "panning, 200 Vt U_ 
and mixed. For the subsequent rounds, three sets of 

plasmid library was ad e ^ ^ ^ weUs 

-nsfections wer P - <^ ^ ^ containlng 

containing rPtoM ^ _ ^ i 

no receptor ( ) , ana i. library was used 

, . Tn ea ch round of panning, less library 

See below. In each . , . 50 ^ ^ round 4 : 10 pit Mil- 

(round 2: 100 ^ ^ round ^ fusion 

A£ ter the panning was coveted, the D tEana£ect E . 

pro tein is eluted. This f* ^ ^ d s ile 0.! c* 

coli cells by electroporation, using cold, 
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ouvettes The cuvettes were pulsed one time using 
electrode gap cuvettes. capacity, time 

. BroRad S. coH Pulsar se t ^ J ^ ^ ^ 

constant 4-5 seconds wrt * * u ^ ^ ^ ^ 

"°- IICmed :t a'l bl e 1 100 - Poivstyrene tube. The tube 
transferred to a labele ^ ^ from Mch 

was shaken for one hour at i o* 6 dilution samples on LB-Amp 

piate r°orr;:r; a is La^L lu , w — » 

plates . counts o t e P P ^ whether . 

rc'^cT- — enrrched by the panning procedure. 

0n P39 e 59, ^ ^ tube - — *> 

[01131 The — ~ ^Z mt medla , prewar.ed to 37-C. and 
a 1L flask contain, 200 mL LB ^ ^ ^ ^ 

grown at 37'C, shaking untrl OD ■ ^ ^ 

— ^ " ^ t:;: ^ * s-eguent washing steps. 
,ept chilled at or below 4 C du g resuspe nded 
The cells were sedrmented at 500 ^ 

„ , u-tvk buffer, sedimented at 5000 xg 
ln 100 ,L «TEK buffe resediment ed at 5000 xg for sxx 

rr~rr~^=» ------ 



as a backup. 



On P a 9 e 59, — ;~l l 2 4, : n Figure , F or 

lBn ulon 4 (Dynatech, m icrotrter wells 0 1 Ug ^ ^ 

- ~" " TT'l r^r «r.^ *>r one hour 

KC1 and lmM dithiothrxetol (HEK/DT 1 
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at 4°C, unbound membrane fragments were washed away with HEK/DTT. 
The wel Is were blocked with 100 ^« BSh in HEK L ,35 H> * 
HEPES " 0 1 m* EDTA; 50 mM KC1; 0.2 M a-lactose; P H 7.5, 
Jo i. .' - rounds 1 and 2, BSA was used tor blocking; - -ter 
rounds 1* nonfat dry milk was used. For the first round of 
panning, about 2 4 wells of a 96-well plate were used. In 
ILeglnt rounds, 3 wells with receptor and 8 wells without 
receptor were prepared. 

On pages 68-69, please replace paragraph [01211: 

[0121] m the last round of panning, several clones were 
selected fro, the < + > receptor plates and grown up overnight in 
LB-AmP media. Three hundred m rcroliters of the overnight culture 
waited m 3 mL in LB-Amp media for "ELISA lysate culture,' 
2 th 30 UL was added to an egual volu m e of 50, glycerol was 
To d in —led microcentrifuge tubes at -70°C The renaming 
4 5 mL was used to make DNA using a standard miniprep protocol 
(Q iagen Spinprep- Kits, and seguenced using a 19 base parr 
reverse priMer which is homologous to the vector at a site 
basepairs downstream from the TAA stop ^rr <adon that 
basepairs u library (GAAAATCTTCTCTCATCCG; 

terminates the random region of the library 

SEQ ID NO : 306> . The DNA was stored at -20°C. The ELISA lysate 
culture was allowed to shake for one hour at 37°c. xpression 
„ as induced by adding 33 uL 20% arabinose (0.2* final 
concentration) with shaking at 37°C for 2-3 hours. The culture 
hen was su bj ected to sedimentation at 4000 X g for five minute 
h pellet resuspended in 3 mL cold WTEK buffer, resedimen ed t 

0 X g for five minutes and the pellet resuspended mm co 
TEK buffer. After transfer to 1.5 mL -«°«-" f uge t b 

p-t - — * - 
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HE 750 uL 10 mg/mL lysozyme in HE and 62.5 uL 0.2 H PMSF) and 
incubated on ice for one hour. One hundred ten microliters 2M 
KC1 was added to the lysis mixture and inverted to mix, then 
sedimented at 13,000 xg for 15 minutes at 4°C. The clear crude 
lysate (about 0.9.1 supernatant) was transferred to a new tube 
and stored at -70°C. 

On pages 69-70, please replace paragraph [0122]: 
[0122] The binding properties of the peptide encoded by 
individual clones were assayed as follows. Purified PARI 
receptor prepared from Sf9 insect cells .1-10,000 pg/mL m 50mM 
Tris fic+r HC1 P H 7.4, 10% glycerol) was reconstituted in lipid 
vesicles according to Example 6. A serial dilution of the 
membranes containing receptor ranging from 0.2 to 20,000 ug/mL 
(+/ - receptor) was added to wells on a microtiter plate and 
shaken gently for one hour at A'C. After washing, a 1:1 to 
W0 000 serial dilution of a Lacl-Gg lysate prepared from the 
Lacl-Gq clone according to the methods described in Example 12 
was added to the wells, the plate was shaken gently for one hour 
at 4°C, and washed. Anti-Lad antibodies (Stratagene) were added 
(1-1000) and the plate shaken gently for one hour at 4°C. After 
washing, HRP-con 3 ugated goat anti-rabbit antibodies (Kierkegaard 
and Perry Laboratories, were added ,1:2500, and the plate shaken 
gently for one hour at 4'C. The plate was washed, color was 
developed using horseradish peroxidase, and then read in an EL ISA 
reader at OD <50 . The general methodology for the ELISA is 
illustrated in Figure 3. The results, see Figure 4, show that 
the Lacl-Gq fusion protein binds thrombin receptor m a 
concentration dependent manner. The ability of the Lacl-Gq 
fusion protein to bind the empty vesicles was significantly less 
than vesicles reconstituted with thrombin receptor. 
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on paces 75-76, please replace paragraph [0130): 

P ■ thP dark 1 ug/well of ROS membranes 

[01301 ^ the aSSay ' ^ ^ 5 W J as dlrectly mobilized on 

(rh odopsin, as described in Example 5 -s ec y 

i ^ uTTK/nTT for one hour at <i ^- 
microtiter wells in cold HEK/DTT ^ ^ ^ _ ^ ^ ^ 

7:::;- - -™ ty exposure to 

and nnsed again ^ ^ MBp fusiQn 

.... - ■ 

— ~~ »" t r",:i:T:r::.;: sr.rs£. 
s r* :::: :;r.: »>- - •«•: 

I. ..a . i-Moo au.u.. i« P..."-' prat.™. «>•- 

rr, .... •"»r;i.*:r..- 

lysates, 1.10,000 minu tes, the plate was 

Perry Laboratories) was added. Alter 

color was allowed to develop for about 20 minutes. 

... — - -r u c**rrr— 

«p...... »» p.»«; «"••».• conml „« u , ,«. 

the assay. See Figure 6. 



The reaction 
The 
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On page 77, please replace paragraph [0132]: 
[0132] Binding of MBP fusion proteins containing the high 
affinity peptide from the library (sequences from clones 8, 9, 
10, 18, 23, 24, as well as pELM17 which encodes the wild-type 
peptide sequence, and pELM6 which contains on peptide) were 
assessed for their ability to bind rhodopsin (0.5 lag 
rhodopsin/well) in the presence or absence of heterotrimeric Gt . 
Lysate (50 v^f uL from each clone was added and incubated in the 
light. After 45 minutes, 1 uM heterotrimeric Gt was added and 
the solution incubated for 30 minutes. Anti-MBP antibody was 
added, followed by goat anti-rabbit alkaline phosphatase 
conjugated antibody and substrate. The color was allowed to 
develop. Absuibancc Absorbence data are presented in Figure 7. 

On page 78, please replace paragraph [0135]: 

[0135] Microtiter wells were coated with purified, reconstituted 
PARI in the presence of 100 nmoles thrombin receptor activating 
peptide, as described above in Example 6. Purified maltose 
binding protein-Gaq (MBP-Gaq) was added at the concentrations 
indicated in Figure 10 and incubated one hour on a shaker at 4°C. 
The wells were rinsed and then probed with a rabbit anti-maltose 
binding protein antibody, followed by alkaline phosphatase 
conjugated secondary antibodies, as described above. Substrate 
was added and the color was allowed to develop about 20 minutes. 
Abb u ibancc Absorbence at 405 nm was measured and dose-response 
curves were calculated using GraphPad Prism (version 2.0). See 
results in Figure 10. The calculated IC 50 of Gaq binding to 
activated PARI was 214 nM. 

On page 79, please replace paragraph [0136]: 

[0136] cDNA encoding the last 11 amino acids of Ga subunits was 
synthesized (Great American Gene Company) with newly engineered 
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The 5'- end contained a BamHI restriction 

enzyme sl fouo« y no;3i4)< a methlonine codon 

sequence (5'- GCCGCCACC n (GGR) to 



-3' 



(SEQ 

ID mi316) s « ^ - - - in random order (GaiR) with 

encoding the Oa ^ a* V ^ The DNA 

- - • trrr" r 100 

The DNA then WaS subjected to 4« agarose g 
temperature. The DNA the excise d. DNA was 

electrophoresis and the annealed band 
pu riried fro, the band using a Kit, according ^he 
Lecture, protocol (GeneClean II ^, - > ^_ plasmld 
di gestron with each restricts „«~. t h p D A 
^v^rfPd to 0.8% agarose gel electro^ 
vector was subjected zo y 

4- n „t- and the DNA purified as aoove 
app ropriate ban cu o hd^^ c nNA was 

(Gen : C1 ;ror r a roo temperature into the cut/cleaned pcDNA 

ligated for 1 hour * pre viously cut with BamHI and 

^rt.rr xirr^L. ^eral diiierent ratios o f 
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insert to vector CDNA , ranging » - r o ;: ; c ; :;: he 
annealed c-oo - pi.t- 1 - °r t r eirr. « » 

r:r w :i : o^r; - - - — r t; s 

shaking at 37 C 10 m ^ d ^ LB/smp plates 

contamin, the 1 ^ D To verlfy that lns ert was 

Md T '= -I s e e Ln overnight in L B/*mp an d their 

r;.- d ^ T 37 . c 

digested wlth Nc ol r;E n f:! r a r nc- - - VectM 
and subbed to U ^ O. J - anneaied oligonucleotlde 

al0 ne produced 3 ban ■ in a shlft 

insert is present, there ^ ^ ^ 

in the band pattern such that the dig P 
bands ,3345 bp, 1352 bp, 735 bp, to four bands ,3345 P, 
, n c^o lrimire 12. DNA with the correct 

peptide to create a minigene constant. 



On 



page 82, please replace paragraph [0139]: 



ge OZ , p-Leao= - -r - 

rifv that the peptide was being produced m the 
rni391 To verity tnat uic . 

f cted cells the cells were 4^ isafid and homogenized 48 
transfected cells t methods . CytoS cllc 

hours post transfection according 

follows: 100 UL ot cy ^ The 

C4 column (Vydac) equilibrated with 0.1. 1 2 aradie nt 

peptide was eluted using 0.1* TEA in an acetonitrile g radient 

hch increased from 0-60% over 45 minutes. Peaks were 
ZTLZ HvophiUzed, and analyzed using ion mass spray 
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analysis (University of I llinois-Urbana Champagne}. Mass 
spectrometry analysis for peak 1 from Gc*i i;2 peptide vector 

(pcDNA-Gai ) transfected cells, and fro, cells transfected with 
pcDNA-GaiR indicated that a 1450 Dalton peptide (the expected 
molecular weight for both 13 amino acid peptide sequences, was 
present in each cytosolic extract. The minigene-encoded peptides 
were the ma 3 or peptides found in the cytosol, strongly indicating 

that the vectors produced the appropriate peptide sequences rn 

large amounts. 

on pages 85-86, please replace paragraph [0144]: 

[0144] pcDNA, P cDNA-GiR, pcDNA-Gi, pcDNA-Gq, or pcDNA-Gs 

minigene constructs were transfected into HMEC and used to assay 

inositol phosphate (IP) accumulation 48 hours later. After 2 

hours, cells were reseeded onto 24-well plates and labeled wrth 

[=H1 -myoinositol .2 uCi/ml). After 48 hours, cells were rinsed, 

and incubated with or without thrombin (10 nM. for 10 Minutes 

Total IP accumulation was assayed as described above using Bow**" 

DOWEX" columns to separate [*] IP- The relative amount of [ H] 

^^eratedwas calculated as follows: ( [W IP (c P m)/[H] IP 

(cpm) + l'H] inositol (cpm) ) . Each value was normalized by the 

basal value (no thrombin stimulation) obtained in pcDNA 

transfected cells. See Figure 16. The results presented are the 

normalized mean ± SEM of at least three independent experiments 

i . t ,-;r,lirate The ** symbol indicated p<0. 005. 
performed m triplicate. me y 

On page 92, please replace paragraph [0154]: 

[01541 Different measures of G-protem signaling final actions 
were assayed in human microvascular endothelial cells (HMEC) 
which natively express the thrombin receptor, PARI. The cells 
were seeded onto 6-well plates at 1 X 10* cells/well and 
transiently transfected after 24 hours with minigene constructs 



U S. Serial No. 09/852,910 
Filed: May 11, 2001 



containxng Ga carboxyl terminal peptides (pcDNA, pcDNA-Gcxi, or 
pcDNA-GaiR; 1 ug per well) using Effectene (Qiagen) according to 
the manufacturer's protocol. After 24 hours, the cells were 
labeled with 3 uCi/ml [^-adenine for 30 minutes at 37°C. After 
another 24 hours, the cells were washed with serum-free medium 
containing 1 mM isobutyl-methyl «m^e xanthine. To stimulate 
CAMP accumulation, cells were treated with 1 uM isoproterenol 
for 30 minutes at 37°C. To see the inhibitory effects of 
thrombin on cAMP accumulation, cells were pretreated with 
thrombin (50 nM) for 15 minutes prior to addition of 
isoproterenol. The reactions were terminated by aspiration of 
media followed by addition of ice-cold 5% trichloroacetic acid. 
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